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UNITED STATES

1,583,117
PATENT OFFICE.

CALEB 8. BRAGG, OF PALM BEACH, FLORIDA, AND

VICTOR W, ELIESRATH, OF PORT

WASHINGTON, NEW YORK, ASSIGNORS TO BRAGG-KLIESRATH CORPORATION, OF

LONG ISLAND CITY, NEW YORK, A

CORPORATION OF NEW YOREK.

POWER ACTUATOR.

Application filed November 25, 1925. Serial No. 71,2689,

To all whom it may concern:

Be it known that we, Cares S. Bradg, a
citizen of the United States, residing at
Palm Beach, in the county of Palm Beach

5 and State of Florida, and Vicror W. Krigs-
RATH, a citizen of the United States, resid-

ing at Port Washington, in the county of

Nassau and State of New York, have in-

vented certain new and useful Improvements

10 in Power Actuators; and we do hereby de-

clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

15 Our invention consists in the novel fea-
tures hereinafter described, reference being
had to the accompanying drawings, which
illustrate one embodiment of the same, se-
lected by us for purposes of illustration, and
the said invention is fully discloced in the
following description and claims.

Our present invention consists in a novel,
single acting, power actuator, especially
adapted for use in connection with automo-
tive vehicles operating on land, in or upon the
‘water, or in the air, and operated by atmes-
pheri¢ air or other higher pressure fluid
working against suction, most conveniently
afforded by a connection with the suction
passage of the internal combustion engine
employed for the propulsion of the vehicle,
and most conveniently by a connection with
the intake manifold thereof. Our actuator
is particularly desirable for use in the ap-
plication of brake mechanism of automotive
vehicles operated -on land, such as trucks,
busses, trailers and the like. ‘

Due to the relatively low pressures under
which these actuators work (about 20 inches
of mercury) or the equivalent of approxi-

“mately nine pounds of pressure per square
inch, these actuators, which comprise a cylin-
der, closed at both ends, and a piston work-
ing in the cylinder, are required to be of
such large size that where it is necessary to
exhaust the air from the large space with-
in the cylinder forward of the piston, and
from a sufficiently large pipe to permit the
passage of this air in sufficient quantities to
permit a satisfactory application of the
brakes, or the operation of other parts to
be operated, the air so exhausted and de-
livered into the manifold would stall the mo-
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tor if idling, and thereby shut off the source
of suction upon which the operation of the
actuator depends,

According to our invention, we provide
such a cylinder with means for connecting
it on one side of the piston at all times with
the source of suction (i. e. the intake mani-
fold of the engine), and the piston is op-
erated by admitting higher pressure fluid,
as atmospheric air, to the cylinder on the
opposite face of the piston to effect the move-
ment of the piston and subsequently with-
drawing this air to permit the return stroke
of the piston. The piston is therefore nor-
mally maintained submerged in vacuum and
the operative stroke of the piston is effected,
as in applying the brakes under the full
power of tiie apparatus, and instantaneously
without delivering any material quantity of
air to the intake manifold of the engine, and
therefore without materially effecting the
explosive mixture passing to the cylinders,
so that the operation of the engine is not
interfered with. The draft of the enplied
brakes, and the customary springs to free the
frictional surfaces of the brake mechanism
from contact in the “off” or released posi-
tion, where the actuator is employed in con-
nection with the brake mechanism, will be
more than sufficient to return the piston to
the normal or “off” position without the
necessity of employing other means, in the
same manner that the draught of the ap-
plied brakes of any motor vehicle returns
the brake pedal to the normal or “off” posi-
tion, as the piston offers only the slighest
frictional resistance and does not have to
displace or force out any air, as the air pre-
viously admitted to apply the brakes is with-
drawn by the suction in the intake manifold.
During the return movement of the piston to
the normal position, under the draught of
the applied brakes and retracting springs,
the air previously admitted to operate the
piston is withdrawn and delivered into the

intake manifold under the control of restrict- .

ing means, when desired, as for example,
the adjuctable suction valve of the valve
mechanism, as will be explained later, so as
not to interfere with the operation of the
engine or stall it if idling. This necessarily
retards slightly the return of the piston to
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the normal position, but is not objectionable,
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" as the effective frictional contact of the brak-
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ing surfaces will be instantly released by the
draught of the applied brakes, the piston
thereafter moving more slowly under the
lighter pressure of the retracting springs
alone. 4

According to our invention, the portion
of the cylinder in rear of the piston is con-
nected with the suction means, or with
the atmosphere (or other source of higher
pressure) by suitable valve mechanism,
which may be in some instances located in-
side of the cylinder, as in the hub of the
piston itself, or may be located entirely out-
side of the cylinder, as preferred. Our in-
vention, also permits the brakes to be ap-

" plied as rapidly as desired, as the air at

20

atmospheric pressure may be admitted to the
cylinder in rear of the piston as rapidly as
desired, and the valve mechanism may be
constructed to permit an instantaneous re-
lease of the brakes, but equalizing the pres-

" sure within the cylinder, and simultaneously,
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but during a longer period of time, exhaust-
ing the air previously admitted to apply the
brakes, the equalization of pressures within
the cylinder permitting the draft of the ap-
plied brakes to instantly release themselves
and the air within the ¢ylinder on both sides
of the piston being subsequently withdrawn
in such restricted quantities as will not in-
terfere. with the - explosive  mixture even

“when the throttle is fully cloced and the

motor idling. A salient feature of our in-
vention is the connection of the acfuator
cylinder forward of the piston at all times
with the suction means. ‘The brakes may be
applied with the desired rapidity and with
the full force of the apparatus at any time,
without withdrawing any material quantity
of air from the cylinder or diseharging any
material quantity of air into the intake

wanifold. The need: of storage tanks for -

the purpose of retarding the flow of air, ex-
hausted by the operation of the power actu-
ator, into the:intake manifold or for the
purpose of storing “ power” is entirely
eliminated. We also conveniently employ a
check valve interposed between the suction
means and the cylinder in order that the
degree of rarefication normally maintained
in the cylinder shall be equal to the greatest

" degree of rarefication produced in the in-

60

" take manifold at any time between the oper-

ations of the brakes. :

In carrying our invention into effect, we
also preferably connect the controlling valve
mechanism with an operator operated part
of the foot pedal, for example, and the oper-
ator operated part is also preferably con-
nected with the piston by means providing
lost motion sufficient to effect the operation
of the valve mechanism, so that the operator
may add his physical power to the power
exerted by the actuator to the desired ex-
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tent, and may also operate the piston and
the brake mechanism connected therewith
in case of failure of power. .

In the accompanying drawings, which il-

lustrate several forms in which we have con- *

templated embodying our invention,

Fig. 1 represents a diagrammatic view
illustrating an installation in an automotive
vehicle, of our improved actuator for oper-
ating the brake mechanism thereof, and be-
ing connected with the intake manifold of
the engine, for the purpose of providing the
necessary suction or rarefication.

Fig. 2 is an enlarged sectional view of the
actuator showing one form of valve mech-
anism therefor, arranged within the piston
of the actuator, and operatively connected
with an operator operated part, the parts
being shown in normal or “ oft ” position.

Fig. 3 is a detail of a portion of the ap-
paratus, showing a slight modification of the
valve mechanism. , '

Fig. 4 is a view similar to Fig. 2, show-
ing the valye mechanism in position to ad-
mit atmospheric air in rear of the piston,
and the piston moved forward from its
rormal position. )

Fig. 5 is an enlarged detailed view of the
valve mechanism 1llustrated in Figs. 2
and 4.

Fig. 6 is a section on line 6—6 of Fig. 5.

¥ig. 7 is a view similar to Fig. 1, iilus-
trating an installation in which the control-
ling valve mechanism is located entirely out-
side of the actuator cylinder. v
" Fig. 8 is an enlarged sectional view of the
actuator, the operator operated parts and the
controlling valve mechanism.

Fig. 9 is a central, vertical transverse
sectional view through the valve mechanism,

Fig. 10 is a longitudinal cection on the
line 10—10 of Fig. 9. ' ‘ _

Referring tc the form of our invention
shown on Figs. 1, 2, 4, 5 and 6, 1, represents
the actuator cylinder which is closed at both
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ends. This may be accomplished in various
ways, but in the présent instance, as shown .

in Figs. 2 and 4, the cylinder is conveniently:
made with an integral head, 2, at one end,
and a detachable head, 2#,'at the other end,
serured in position by ij’olts, 2> ‘or otherwise.
3 represénts a single acting piston in the
cylinder, provided with a gasket, 4, and a
“hollow piston rod, 5, extending through one
of the heads of the cylinder, as the head, 2%,

which is provided with a suitable stuffing.

box, 6, of any desired construction, to prevent

120

leakage. In thisinstance the hub of the piston

is provided with the valve chamber, indicated
at 11, provided with oppositely disposed
-alve seats, indicated at 13 and 14, to engage
oppositely disposed valves, of which the suc-
‘ion valve, 40, is adapted te engage the valve
_seat, 13, and the air inlet valve, 41, is adapt-
ed to engage the valve seat, 14. For the pur-

—
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- is provided with a collar
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operator operated part, and t
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pose of operating these valves, we preferably
erploy a-valve actuating sleave, 20, extend-
ing through the head, 2, of ti)ev cylinder,
which is provided with a suitable stuffin
box, 62, surrounding the sleeve, 20, and sai
sleeve also extends coaxially through the

piston hub and through the hollow piston -.
dg through the valves,

rod, 5, as shown, an
40, 41. These valves are provided witl(
yielding means normally tending to seat
them, and with means for
joint with the valve sleeve, - while
ting a slight movement of the sleeve rough
the valves, and the valve sleeve is provided
with-;méans .for en; aging the valves and
moving thein in a éirwtxon to open. We
prefer to form the ‘valves, 40 -and . 41, of
molded rubber, and to provide them with
central apertures, which will fit the valve
sleeve sufficiently tightly to form an air tight
joint, while
ment of the
also prefer to' provide, between the valves,
40 and 41, suitable spring washers, indi:
cated at 50, for the purpose of yieldingly
pressing the - valves in opposite direction,
teriding to seat them. The valve sleeve, 20,

tEe,rmit-

en%age the valve, 40, and open-it when the
valve sleéve is moved: in one direction, and
a similar collar, 418, for engaging the valve,

41, and moving it in a direction to open it

when the valve sleeve is moved in the op--
In the form of valve

posite direction.
mechanism iHustrated in"Figs. 2,4 and b,
the interior of the valve sleeve is in com.
munication with the atmosphere ‘at one or
both ends., In.this instance the hollow pis-
ton rod, 5, ig provided at its outer end with
8 cap, 8, havx_’gea lug, 9, for attaching -it
to the part to '

provided with an air inlet aperture 10, com-
Inunicating with the interior of the sleeve.
Tlie- opposite -end of the sleeve,
shown provided with a ca » 21, provided
with a'lug, 22, for connecting it with the

also shown’ provided with an air inlet aper-

“ture, 23, also .communicating with the in-

terior of the sleeve. Obvious] y either one
or both of these apertures may be employed.
The sleeve, 20, is also, provided with lateral
openings, 24, communieating with’an annu-
lar space between the sleeve and the piston
rod, 5, and communicating with the interior
of the valve chamber, 11, when the valve,
41, is opened, and said: vilve .¢hamber is
provided with a port, or ports, 34, communi-
cating with the cylinder in rear of the iston
(at th¥ right in Figs. 2 and 4), and with
longitudinal ports indicated at 35, arranged
in the piston hub around the sleeve, 20, for
establis}hing communication between the
valve chamber, 11, and the interior of the
cylinder forward of the piston (at the left

~ operated part, in

position when the
“off” position,
"will be ¢losed
making a tight
“instanee we have shown a et

permitting the necessary move-
valve sleeve therethrough. We

40%, in position to .

operated, said cap being
20, is also -

is cap, 21, is_. ] )
.source of suction at all times.

in Figs. 2 and ,421 when the suction valve
40, is opened. " T ‘
20, is operatively connected with an operator
1 this instance with a foot
lever, indicated at 88, by means of a link,
89, and means are provided for normally
holding the valve actuating sleeve in such
parts are in normal or
that the air inlet valve, 41,
and. the suction valve, - 40,
as shown in Fig. 2. In this
: x% spring, 15,
interposed between a collar, 16, on the inte-
rior of the hollow piston rod, and a collar,
17, on the exterior of. the valve actuating

will be opened,

e valve actuating sleevc, :

70

75

sleeve for accomplishing this purpose, but ..

ony other suitable means may also be em-
ployed. .- The valve sleeve is also operatively
connected with the piston by means permit-
ting lost motion, and for this purpese we
have shown in this instance, a collar, 25, on
the end of the sleeve, 20, within a recess in
the cap, 8, secured to the hollow piston rod
and mﬁpted to engage the end of the piston
rod when moved in a forwardly direction
(to the left in Fig. 2), the sleeve being
adapted to engage the end of the adjustable
cap, held by a set screw, 8%, when moved in
the opposite direction to limit the opening

of the suction valve, 40, and thus restrict- 98

ing the flow of air admitted into the intake
manifold in which case the employment of.
a special ,restrictinﬁ valve, (as shown at
166 in Fig. 7) or other restricting means in
the stiction pipe, 62, may be dispensed with.
This provides a limited’ amount of move

ment Eetween the sleeve and piston, sufficient
to permit the operation of the valve mecha-
rism, and as hereinafter o lained, will per-
mit the operator to add his physical force

to that’ exerted by the actuator ‘when de-

100
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sired, or to operate the piston of the actua- . -

tor and the brake mechanism connected -
therewith in case of failure of power. -

In this instance the interior of the cyl-
inder, 1, forward of the piston (at the left
in Fig. 2) is directly connected with " the
In ‘this in-
stance this connection is effected by means
of a suction pipe, 62, in which is located. a
check valve, 63, preferubly of ‘the kind de-
scribed in our former applicaticn for Letters
Patent, filed on the 20th day of October,
1925, and given Serial No. 63,696. The pipe,
62, is preferably connected to the manifod

between the ordinary throttle valve, indicat--

ed at 64, in dotted lines in Fig: 1, and the
engine cylinder. The intake manifold will

e provided, as usual, with a carburetor of-

any usual or preferred type, as indicated at
65. In this instance we have shown in Fig.
1, a cohventional representation of brake
mechanism, at 70, ‘provided with an oper-
ating lever, 71, and t‘etractin% spring, T2,
the said lever being connected by

a link, 73,

110
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with-the hollow piston rod, 5, of the actu-
~ator. . It is to be understood that the actu-
“ator may-be operatively connected with as
. many brake mechanisms as may be desired
5 and that the~¥rake mechanism may be of any
-usual or preferred construction.-
Assuming that the parts of the apparatus

previously described are in the positions in--
in Fig. 2, which ref)resents the nor-
1

diéated

I8 mal or “off” position, it will be seen that if
‘the engine is in operation, the air will be
exhausted from: the actuator cylinder on

both sides of the piston, suction :valve, 40,

“being . normally held in .open position as
18 shown in'this figure. _
forward portion of the cylinder (at the left

in Fig. 2) is always in communication with’

the suction imneans, and when the parts are
in normal or. “off” position, at which time
20" the valve, 40; is open, the cylinder on both
sides of the -piston will be connected with
the suction means, therehy maintaining the
piston normally submerged in vacuum. If
it is desired to apply the brakes, the aperator

28 will move the brake lever, 88, in the direc-:

tion of the arrow in Fig. 2, thereby moving
the valve sleeve, 20, in the same direction,

permitting the suction valve, 40, to close,
to open.’

~and. thereafter the inlet valve, 41
.80 The air (or ether higher pressure t’iuid) will
Anstyi enter the cylinder in rear of the

piston forward.in the direction of the arrow,
- with the full force of the apparatus, and as
35 rapidly as desired, according to the extent

‘to which the brake lever, 88, is moved. The.

forward portion of the cylinder being con-
tinugusly and at all times connected with the
suction ineans, the forward movement of the
piston does not cause any appreciable quan-
tity of air to be delivered into the imtake
manifold, and therefore the operation of the
engine.'is not materially affected, and- there
is no danger of -stalling it if idling. T
forward. movement of the piston will follow
the forward movement of the foot lever, 88,
as indicated in Fig. 4, thus applying the
brakes to the desired extent, and as soon
as the movement of the fcot lever ceases,
the .continued movement of the piston will
permit the air inlet valve to close and shut
off the further admission of air, or other
higher pressure fluid, thus holding the
brakes applied. Any subsequent movement
65 ofthe piston in either direction would either

- open the suction valve, 40, to withdraw any

surplus of higher pressure fluid, or open

inlet valve, 41, to admit more higher pres-

sure fluid. To release the brakes, the oper-

ator has only to release the foot lever slightly,

so as to permit the retracting spring, in this
" instance the Spring, 15, to move the sleeve,

20, in ‘@4 -direction -opposite to that of the

 arrows-in Figs. 2 and 4, and effecting the
88 opening of the suction valve, 40. This

40

'

50

%

In other words, the -

iy
pi,stbn"{z;t the right in Fig. 2) and move the

The
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causes an equﬁlzntion' of pressure within
the. cylinder on o.pio_site faces of the piston,

‘permitting the brakes to release themselves, '

while ‘the.air -within the cylinder on both .
sides.of the piston is withdrawn and de- 70 -

livered to the intake manifold, under thg_

control of restricted valve opening, if de-
sired, so.#s not to interfere with the ex-

plosive miixture passing to the engine cyl-

inders. The brakes may ‘at-any time be re- 7o

@pplied by another forward movement of the

seddl-lever: If the foot lever is éntirely re-
eased, the pressure within the cylinder on
opposite sides of the piston: will be equal-

ized, and. the air previously admitted to ef- .30

_fect the"dperation of the piston will be, with-
‘drawn, leaving the_piston submerged im.

vacuum, while the draft of the brakes and -

their retracting springs, will return the pis-

ton to its normal position, the suction valve, 83
40, remaining open so as to normally main-.
tain the piston submerged in vacuum when
the parts are returned to normal or “off”.
position: - When the brakes have been ap-
plied in the manner previously described,
the operator may, by exerting further pres-

90

sure on the pedal lever, move . the sleeve, 20, _

forward co as to take up the lost motion be-
tween the sleeve and the piston, in this in-
stance by bringing the-collar, 25, into en-
gagement. with the end of the iﬁ)llow piston

95

‘red, 5, and may then add his physical force

to that exerted by the actuator piston in the
‘ppplication of the brakes. In caseof failure
o¥ power, the operator may directly apply
the brakes by his physical force, by pressing
forward on the foot lever, so as fo take up
the lost motion between the valve actuating
sleeve, 20, and the piston, and move the
iston and the brakes connected therewith, 108
in a direction to aI;‘Ely'the brakes, the piston
offéring only the slightest frictional resist-
ance, the valves being open to properly vent
the cylinder. S T
In Fig. 8 we have illustrated a-slight 110
modification .of the valve mechanism, in

1

-which the communication betwéen the por-
_tion, of the cylinder forward of the

iston,
and the valve chamber controlled by the
suction valve, is obtained in a slightly dif- 119
ferent manner. In this instance the valve
sleeve, indicated at 120, is closed atits outer
end, at the left, and said sleeve is provided
with a plug or partition, 126, separating the
forwarg end from the rear end, which is 120
in ‘communication with the atmosphere, in
the manner illustrated in Figs. 2 and 4, and

the forward portion of the sleeve, 120, is
provided with lateral apertures, 127 and 128,
one communicating with the interior of the 125
piston hub adjacent to the suction valve
seat, 113, which is engaged by the-suction
valve, 140,  while the other aperture com-
municates with the interior of the cylinder, -
forward of the piston. The operation of 13¢
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this form of valve mechunism is exactly
the same as that previously described.
In Figs. 7, 8, 9 and 10, we have illustrated
a different embodiment of our invention,
in which the controlling valve mechanism
is located outside of the cylinder, and in
this particular instance is carried by the
pedal lever, which is connected with the pis-
ton of the actuator. In this embodiment of
our inventipn, 101 represents the actuator
cylinder constructed substantially as herein-
before described, being closed at both ends
by the integral head, 102, and the detach-
agle head, 102%, secured in position by bolts
102*. . 103 represents a single acting piston,
provided with the piston rod, 105, which is
In thig instance need not be a hollow piston

rod, or may be hollow in order to malke it

lighter, if preferred, and as shown. The
iston rod is connected by link, 173, with the
ever, 171, of brake mechanism illustrated
diagrammatically at 170 in Fig. 7 , said lever,
171, being provided with retracting spring,
172, although as before stated, the number
and form of brake mechanism, or mechan-
isms, is unimportant. The piston, 103, is
also provided with means for connecting it
with the foot lever, 188. In this instance
we have shown the piston provided with a
second piston rod, 105°, which extends

through the integral head, 102, and is con-.

nected to the pedal lever by a link, 198. As
indicated in Fig. 7, the cylinder of the
actuator, on the side forward of the piston,
is connected at all times with the suction

‘means (in this instance the intake manifold,

161, of the internal combustion engine, 160,
employed in operating the engine) between
the throttle valve, 164, and the engine cyl-
inders by a pipe, 162, in which is located

. & check valve, 163, and regulating valve,

60

. a retractin

pipe,

166. In this instance we have shown the
pedal lever, 188, pravided with a rocking
pedal, indicated at 190, and valve mech-
anism is supported on the pedal lever, con-
sisting in this instance of a stationary valve
casing, 191, within which is mounted
a rotary .valve, 192, connected by a
link, .193, with the rockin
spring 194, %ein'g' prefer-
bly provided between an grm, 195, on
the rotary valve and the pedal iever, and
the valve is also provided with a_stop, 196,
in this instance mounted on the valve casing,
191, in position to be engaged by the arm,
195, for arresting the valve in its normal
or “off” position.  The valve casing is pro-
vided with a suction port, 197, connected
with the suction pipe, 162, by .a flexible
198, preferably in rear of the
check valve, 163. o valve casing is
also provided with- a cylindrical port,
indicated at 199, which is connected by a
flexible pipe, 187, with the actuator cylinder

on the opposite side of the piston from the-

pedal, 190,

and without danger of stalling it if idling.

s
J)ipe, 162, 'The valve (ﬁaéing is also
provided with a third port, indicated at 186, .
open to_the atmosphere. The valve, 192,
is provided With & recess, 192%, so arranged

suction

“that it ‘will connect the suction port, 197, 70

with the cylinder port, 199, when the valve
is in the normal or ‘fofi'” position, as clearly
indicated in Fig. 10, in full lines,

Thus, in the normal position of the parts,
the actuator cylinder forward of the piston 75
(at the left'in Fig. 8) is always connected
with the source of suction by the pipe, 162,
and: the cylinder in rear of the piston is nor-
mally connected with the suction pipe, 162,
through the valve recess, 192, as indicated in -80
Figs. 8 and 10. When it is desired to apply
the brake mechanism, the operator will ap-
ply his. foot to the rocking pedal, 190, and
rock it in the direction of the arrow in Fig.

&, on its pivotal axis, 190°, thereby rotating 85
the valve in the direction of the arrows in

. Figs. 8 and 10, so as to bring the valve re-

cess, 192%, into the position indicated in dot-

ted lines in Fig. 10, in which it will eonnect
the cylinder port, 199, with the atmosphere, 90
and admit air under atmospheric pressure to
the cylinder in rear of the piston, and there-

by effecting a forward movement of the pis.

ton to app,liy the brakes, without admitting
any material quantity of air to the mani- 9°
fold. The forward movement of the piston
will move the foot lever, 188, forward, and
the foot of the operator will merely follow
this movement un}(ier ordinary circumstances,
maintaining the rocking pedal in- such !°°
position as to continue to admit air to the
cylinder in rear of the piston. The operator
can 5top this forward movement at any point -
by simply rocking his foot in:the direction
opposite that indicated by the arrow in Fig. 193
8; s0 as to close the port, 186,-of the valve
tasing and prevent further admission of air

-and by reversing the movement of the rock-

ing pedal still further, the valve, 192, can
be restored to its normal position so-as to
connect the cylinder in rear of thé ‘piston
with the suction port, 197, when the air pre-
viously admitted to effect a working stroke
of the piston, will be withdrawn under the
control of the regulating valve, 166, or other '8
restricting means, and gradually distributed

into the manifold in such manner as not to

interfere with the operation of the engine,

The instant that the cylinder port, 199, is 120
brought into communication with the suc-
tion port, 197, of the valve casing, there will
be a reduction of pressure in the cylinder in
rear of the piston and a substantial equaliza-
tion of pressures on-opposite sides of the
piston permitting the brake mechanism to
instantly relieve itself and the draft of the
brakes and their restricting springs will re-
turn the piston and the valve mechanism and
the foot lever to normal position, unless the

1256
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. valve mechanism is operated so as to pre.
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" physical force

- connected with a source
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vent this. Obviously the operator may par-
tially release and reapply the brakes if de..
sired, by suitably roclking the pedal, 190, and
when hie releases the pedal altogether, iv
will be returned. to its normal position by
the spring, 194, permitting the draft of the
brakes and the retracting‘springs therefor to
restore the parts to normal or “off” position,
as before stated. ' )

It will also be noted that the operator can
apply his physical force to the brake pedal

lever, 188, 1f desired for the purpose of add-

ing it to,the power exerted by the actuator
piston, and may ‘also operate the actuator
piston and the brakes connected therewith
entirely by his physical Yorce in case of fail-.
ure of power, by rocking the pedal, 190, in’
the usual manner before described, so as to
connect the cylinder port, 199, with the at-
mospheric port, 186, and exerting pressure-
to force the pedal lever downward, as the
valve mechanism 'will be thereby Lr'ough’t

- Into such a position that the operator will

only have to overcome the frictional resis-
tance of the piston in order to-apply his
‘to the brake mechanism, Ob-
viously the atmospheric port, 186, might be
of any other higher
pressure fluid if desired. - ‘ : :

"It will be seen that in this embodiment of
our invention, also, the single acting piston
is submerged in vacuum, and can be actu-
ated to produce a power stroke without ad-
mitting any apreeiable quantity of air to the
intake manifold and can be permitted to be
moved reafwardly to normal position by the
draft of the brake mechanism and its re-

“tracting spring, or springs, without admit-

ting air or other higher pressure. fluid to
the cylinder forward of the. piston, the air
admitted in rear of the piston for the effect-
ing. of the working stroke thereof, bein,
graduall({ withdrawn from the cylinder ang
delivered to the manifold under the con-
trol of the regulating valve or other restrict-

‘ 1;11% means. In other words, the portion of
t .

‘cylinder forward of the piston is at
all times connected with the source of suc-
tion, the piston is normally submerged in
vacuum, and its operative strokes are of-
fected by merely admitting air or other

“higher Iilfessure‘ fluid into the cylinder in
;:ar of the piston and withdrawing it there-
om.

It will be understood from the “foregoing
description that, should the power fail for/
any reason, and the operator actuates the
foot lever or other operator operated device,
the valves will be moved to such position as
to vent the cylinder, and thus permit the-
piston -to be !reely moved by the operator
opetated part. ~ '

It is also to be understood that the actu-
ator; when tised on an automotive vehicle, is

1,688,117

not affected or operated by the sudden fail-

ure of the source of suction or by the sudden -

increase in rarefication at the source of suc-
tion, or by any variations in the degree of
Tarefication
tion. . ‘ :
What we claim and desire to secure by
Letters Patent is:—

. In a _power actuator, the combination
with a_cylinder closed at both ends, a single
acting piston- in the cylinder, and
means connected with the cylinder on one
side of the piston, of means for connecting
the cylinder on the opposite side of the “pis-
ton with the suction means, when the pis-
‘ton is in normal or off position, and for dis-

effected by the source of suc- |

75

suction -

80

connecting the cylinder on one side of the .

piston only, from the suction means and ad-
mitting a fluid under higher pressure there-
to, to effect a movement of the piston in
one direction and for withdrawing “said
higher pressure fluid and reestablishing. the
connection of the said portion of the cylin-
der with the suction means, to permit the
piston to be moved in a reverse direction.
2. In a power actuator, the combination

“with a cylinder closed at both ends, a single
-acting piston in the cylinder, and

sdction
means connected with the cylinder on one
side of the piston, of means for connecti

the cylinder on the other side of the piston

- with the said suction means, by a restricted

passage when the piston is in normal or off

position, and for disconnecting said portion |
of the cylinder from the suction means and "

admitting g fluid under higher pressure
thereto, to effect a movement of the piston
in one direction, and for withdrawing said
higher pressure fluid through said restricted
passage, to permit the piston to be moved in
the reverse girection.

3. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, suction means
for sai(f cylinder, and an inlet for supplying
higher pressure’ fluid, of reversing valve
mechanism constructed to connect the cylin-

00

o5

110

der on both sides of the piston with the sue-

tion means when the valve mechanism is in
neutral position and when moved in & direc-
tion to effect the power stroke of the
to connect said-higher pressure fluid inlet
with the cylinder on one side of the piston
while maintaining the connection between
the cylinder on the other side of the piston
‘with the suction means. )

-

with a cylinder clgsed at both ends, a single

acting piston in the cylinder, suction means

for said cylinder, and ‘an inlet for supplying

higher ‘pressure fluid, of reversing valve.

mechanism construeted to connect the cyl-

inder on both sides of the piston with the

suction means when the valve mechanism

is in netural position and when moved in a’

é}iston, :

4. In a power actuator, the combination
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direction to effect the power stroke of the
piston, to connect said higher pressure fluid
inlet with the cylinder on one side of the
piston while maintaining the connection be-
tween the cylinder on the other side of the
piston with the suction means, and means
for maintaining the valve mechanism in
neutral position when the piston is in off
position. o

5. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, suction means
for said cylinder, connected ta the cylinder
on one side of the piston at all times, and an
inlet for higher pressure fluid, of reversing
valve mechanism constructed to connect the
cylinder on the other side of the piston with
said suction means when the valve mecha-
nism is in neutral position, and to disconnect
the cylinder on said other side of the piston

. from said suction means, and connect it

|5
[+

30

490

with said higher pressure fluid inlet to
effect a power stroke of the piston.

6. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, suction means
for said cylinder connected to the cylinder
on one side of the piston at all times, and
an inlet for higher pressure fluid, of revers-
ing valve mechanism constructed to connect

“the cylinder on the other side of the piston

with said suction means, by a restricted
passage, when the valve mechanism is in
neutral position, and to disconnect the cyl-
inder on said other side of the piston from
said suction means, and connect it with
said higher pressure fluid inlet, to effect
the power stroke of the piston.

In a power actuator, the combination
with a cylinder closed at hoth ends, a single
acting piston in the cylinder, normally main-
tained submerged in partial vacuum, means
for admitting air at atmospheric pressure
to the cylinder on one side of the piston
only, and withdrawing it therefrom, an
operator operated part for controlling said
means, and connections between the operator
operated part and the piston, whereby the
physical power of the operator may be ap-

- plied to the piston in addition to the power

of the actuator or in case of failure of power.
- 8. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, normally sub-
merged in partial vacuum, of controlling
valve mechanism for placing the cylinder on
one side only of the piston, in communica-
tion with the atmosphere, to effect a power
stroke of the piston and for withdrawing
said air therefrom to permit the return
movement of the piston, an operator oper-
ated part connected with said valve mecha-
nism, and connections between the operator
operated part and said piston, whereby the

7.

physical power of the operator may be
applied to the piston in "addition to the
power of the actuator, or in case of failure
of power, the cylinder will be vented by
said valve mechanism and the movement of
the piston may be effected.by the operator
operated part.

9. In a power actuator, the combination
with a’cylinder closed at both ends, a single
acting piston in the cylinder, suction means
for said cylinder, connected to the eylinder
on one side of the piston at all times, and
an inlet for higher pressure fluid, of revers-
ing valve mechanism constructed to connect
the cylinder on the other side of the piston
with said suction means when the valve

63

80

mechanism is in neutral position, and to dis- .

connect the cylinder on said other side of the
piston from said suction means, and connect
_it_with said higher pressure fluid inlet to
effect a power stroke of the piston, an oper-
ator operated part connected with said
reversing valve mechanism and connections
between said operator operated part and
> said piston providing a sufficient amount
of lost motion to effect the operaticn of said
valve mechanism; whereby .the  physical
power of the opérator may be applied to the
piston in addition to the power of the actu-
ator, or in case of failure of power, the
operator operated part may bé¢ moved to
effect the operation of the valve mechanism
into position to vent the cylinder and permit
the piston to be operated by said operator
operated part. v )
10. In a power actnator, the combination
with a cylinder, closed at both ends, a single
‘acting piston in the cylinder, and suction
means for the cylinder, said piston being
normally maintained submerged in vacuum,
of reversing valve mechanism constructed
to admit higher pressure fluid to the cylin-
der on one side of the piston to effect a
working stroke thereof, and to establish
communication between the portions of the
cylinder on opposite sides of the piston, to
effect an equalization of pressures within the
cylinder on opposite si(;es of the piston to
permit the return movement of the piston
and to withdraw the higher pressure fluid
previously admitted to produce a power
stroke. ) : »
11. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, suction means
for tﬁe cylinder, connected to the cylinder
on one side of the piston at all times, of
reversing valve mechanism constructed to
admit higher pressure fluid to the cylinder
on the opposite side of the piston, to effect
a working stroke thereof, and to establish
communication between the portions of the
cylinder on opposite sides of the piston, to
effect an equalization of pressure within the
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_previously admitted to produce a
stroke, and means for maintAining the re-.

cylinder on opposite sides of the piston to
permit the return movement of the piston
and to withdraw the higher pressure fluid
previously admitted to produce a power
stroke, v

12. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, and suction
means for the cylinder, said piston being
normally maintained submergeg in vacuum,
of reversing valve mechanism constructed to
admit higher presure fluid to the cylinder
on one side of the piston to effect a working
stroke thereof,. and: to establish .communi-
cation between the portions of the cylinder
on opposite sides of- the piston, to effect an
equalization of pressures within the cylinder

on opposite sides of the pistos to permit the .
. operate the piston by his physical force.

return movement of the piston and to. with-
draw the higher pressure fluid previousl
admitted to produce a power stroke, an
means for maintaining the reversing valve
mechanism in position to connect the por-
tions of the .cylinder on both sides of the
piston with eaeh other and with the suction
means when the piston is in normal or off
position.

13. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting piston in the cylinder, and suction
means ?or the cylinder, said piston being
normally maintained submer; in vacuum
of reversing valve inechanism constructed
to admit higher pressure fluid to the cylin-
der on one side of the piston to effect a
working stroke thereof, and to establish
communication between the portions of the
cylinder on opposite sides of the piston to
effect an equalization of pressures within
the cylinder on opposite sides of the piston
to permit the return movement of the piston
ans to withdraw the higher pressure fluid
ower

versing valve mechanism in %o_s;tion to con-
nect the portions of the cylinder on both
sides of the piston with each other arnd with
the suction means when the piston is in
normal or off: position, an operator operated
part connected with the yalve mechanism,

- ang connections between the operator oper-

&5

GO

ated part and the piston.

14. In a power actuator, the combination

with a cylinder closed at both ends, a single
acting piston in the cylinder, of reversin
valve. mechanism, a suction Fi @ connecte
to the cylinder on one side of the piston in-

“dependently of the valve mechanism, said

valve mechanism being constructed to con-

nect the other side of the piston alternately-

with the suction pipe and with a source of
higher pressure, and operator operated

. means connected with said valve mechanism.

K%}

15, In a power actuator, the combination
with a cylinder closed at both ends, a single

1,588,117

acting piston in the cylinder, of reversin,
valve mechanism, a suction pipe connecte
to the cylinder on one side oF the piston in-
de{)endently of the valve mechanism, said
valve mechanism being constructed to con-
nect the other side of the piston alternately

70

with the suction pipe and with a source of

higher pressure, operator operated means
connected with the valve mechanism and

connections from said operator operated

means to the piston, providing for a suffi-

(4]

cient amount of lost motion to Permit of the

operation of the valve mechanism, whereby
the operator may add his physical force
to that of the actuator and in case of failure

of power, may move said operator operated -

part to operate the valve mechanism so as to
vent the cylinder and may then positively

*16. In a power actuator, the combination

‘with a cylinder closed at both ends, a single

acting piston in the cylinder, and suction
means for the cylinder, of a suction pipe for
connecting the suction means with the cyl-
inder on one side of the piston, valve mecha-

nism located in the piston and constructed-

to establish communication between the por-
tions of the cylinder on opposite sides of the
piston, and provided with means for admit-
ting higher pressure fluid to that portion of
the cylinder on the opposite side of the pis-
ton from the portion connected with the
suction pipe.

17. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting fiston in the cylinder, and suction
means for the cylinder, of a suction pipe
connecting said suction means with the cyl-
inder on one side of the piston, reversing
valve mechanism in the piston constructed to
establish communicatioh between the por-
tions of the cylinder on opposite sides of the
piston;wheg. the valve mechanism is in neu-

tral ‘position, means for supplying higher
pressure fluid to the valve mechanism, said
valve mechanism being constructed to dis-
connect the portions of the cylinder on the

“opposite sides of the piston from each other

and admit higher pressure fluid to that por-
tion of the cylinder on the opposite side of
the piston from the portion connected with
the suction pipe, and dperator operated
means connected with said valve mechanism.

18. In a power actuator, the combination
with.a ¢éylinder closed at both ends, a single
acting piston in the cylinder, and suction
means for the cylinder, of a suction pipe
copnecting said suction means with the cyl-

inder on one side of the piston, reversing -

valvad;sechanism in the piston constructed to
'E:ovi 8 restricted communicating passage

tween the, portjons of the cylinder on op-
posite ‘sides of thes piston when the valve
mechanism is in neutral position, means for
supplying higher pressure fluid to the valve
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mechanism, said valve mechanism bem?f con-
structed to disconnect the portions of the cyl-
inder on opposite sides -of the piston and to
admit higher pressure fluid to that portion
of the ecylinder only on the opposite side of
the piston from the poition to which the
suction pipe is connected, operator operated

means, and connections therefrom to said.

valve mechanism.

19. In a power actuator, the combination
with a cylinder closed at both ends, a single
acting }).iston in the cylinder, and suction
means for the cylinder, of a suction pipe
connecting said suction means with the cyl-
inder on one side of the piston, reversin,
valve mechanism in the piston construet
to provide a restricted communicati.n% pas-
sage between the portions of the cylinder
on opposite sides of the piston when the
valve mechanism is in neutral position
means for supplying higher pressure fluid
to the valve mechanism, ssid valve mech-
anism being constructed to disconnect the
portions of the cylindéer on opposite sides
of the piston and to admit higher pressure
fluid to that portion of the cylinder only
on the opposite side of the piston from the
portion to which the suction pipe is con-
nected, operator operated means, and con-
nections therefrom to said valve mechenjsm,
means for holding the valve mechanism in
said neutral position when the piston is in
the normal or off position.

20. In a power actuator, the combination
with a cylinder closed at both ends, & single
acting piston in the cylinder, and suction
means for the cylinder, of a suction pipe
connecting said suction means with the cyl-
inder on one side of the piston, reversin
valve mechanism in the piston constructe
to provide a restricted communicating pas-
sage between the portions of the cylinder
on opposite sides of the piston when the
valve mechanism is in neutral position
means for supplying higher pressure fluj
to the valve mechanism, said valve mech-
anism being constructed to disconnect the
portions of the cylinder on opposite sides
of the piston and to admit higher pressure
fluid to that portion of the cylinder only
on the oppusite side of the piston from the
portion to which the suction pips is con-
nected, operator operated means, connec-
tions therefrom to said valve mechanism,
and means for connecting the operator oper-
ated means with the piston, providing lost
motion sufficient to insure the operation of
the valve mechanism.

21. In a power aetuator, the combination
with a cylinder closed at both ends, & single
acting piston in the cylinder, and suction
means for the cylinder, of a suction pipe
connecting said suction means with the eyl
inder on one side of the piston, reversing
valve mechanism in the piston construction

-

to provide a restricted communicating pas-
sage between the portions of the cylinder
on opposile sides of the piston when the
valve mechanism is.in neutral position,
means for supplying higher pressure fluid
to the valve mechanism, said valve mech-
anism bemfg constructed to disconnect the
portions of the cylinder on opposite sides
of the piston and to admit higher pressure
fluid to that portion of the cylinder only
on the opposite side of the piston from the
portion to which the suction pipe is con-
nected, operator operated means, connes-
tions therefrom to said valve mechanism,
means for holding the valve mechanism jn
said neutral position when the piston is in
normal or off position, and means for con-
necting the operator operated means with
the piston, providing lost motion sufficient
to insure the operation of the valve mech-
anism,

22. In an autoruotive vehicle provided
with an internal combustion engine having
a suction passage between the throttle valve
and the cylinder of the engine, and brake
mechanism for the vehicle, of a power actu-
ator comprising a cylinder closed at both
ends, a single acting piston in the cylinder,
connections from said piston to the brake
mechanism, means for connecting the cyl-
inder on both sides of the piston with tha
suction passages of the engine when the
actuator piston ia in its normal or off posi-
tion, and disconnecting the cylinder in rear
of the piston from said suction passage and
admitting higher pressure fluid to effect
the application of the brake mechanism, and
for reestablishing the connections between
the cylinder in rear of the piston and said
suction passage to permit the brake mech-
anism to relieve itself and the piston to be
returned to normal position.

23. In an automotive vehicle provided
with an internal combustion engine having
a suction passage between the throttle valve
and the cylinder of the engine, and brake
mechanism for the vehicle, of s power ac-
tuator comprising a cylinder closed at both
ends, a single acting piston in the cylinder,
connections from said piston to the brake
mechanism, a suction pipe connecting said
suction passage with the cylinder forward
of the piston, means for connecting the cyl-
inder in rear of the piston with said suc-

tion passage, by s restricted passage, and
for disconnecting the cylinder in resr of
the piston from the suction passage and ad-

mitting higher pressure fluid thereto.

24. In an sutomotive vehicle provided
with an internal combustion engine having
a suction passage between the throttle valve
and the cylinder of the engine, and brake
mechanism for the vehicle, of a power ac-
tuator comprising a cylinder closed at both
ends, a single acting piston in the cylinder,
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connections from said piston to the brake
mechanism, a suction pipe connecting said
suction passage with the actuator cylinder
on one side of the piston therein, reversin
valve mechanism in the piston, constructe
to provide a restricted comm_unicating pas-
sage between the portions of the cylinder on
opposite sides of the piston when the valve
mechanism is in neutral position, means for
supplying higher pressure fluid to the valve
mechanism, said valve mechanism being
constructed to disconnect the portions of
the. cylinder on opposite sides of the piston
and sdmit higher pressure fluid to the cyl-
inder in rear of the piston, to effect a power
stroke of the piston to a‘pi)ly the brake
mechanism, and means for holding the valve
mechanism in neutral position when the ac-
tuator piston is in the normal or off posi-
tion.

25. In an automotive vehicle provided
with an internal combustion engine having
a suction passape between the throttle valve
and the cylinder of the engine, and brake
mechanism for the vehicle, of a power ac-
tuator comprising a cylinder closed at both
ends, a single acting Eiston in the cylinder,
connections from said piston to the brake

1,588,117

wechanism, a suction pipe connecting said
suction’pas’sa e with tﬁe actuator 't;inder

~on one side of the piston therein, revarsitléﬁ

valve mechanism in the piston construc
to provide a restricted communicati pas-
sage between the portions of the :.:ny%inder
on opposite sides of the piston when the
valve mechanism is in neutral Pposition
means for supplying higher pressure fluid
to the valve mechanism, said valve mecha-
nism being constructed to discomnect. the
portions of the cylinder on opposite sides
of the piston and admit higher pressure
fluid to the cylinder in rear of the piston,
to effect a power stroke of the piston to
apply the brake mechanism, means for hold-
ing the valve mechanism in neutral posi-
tion when the actuator piston is in. the nor-
mal or off position, an operator operated
part connected with the valve mechanism
and connections from the bperator operatae(i
part to the actuator piston, providing means
for permitting sufficient lost motion to in.
sure the operation of the valye mechanism.

In testimony whereof we aflix our signi-

tures.
) CALEB S. BRAGG.
VICTOR W. RLIBSRATH.
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connections from said piston to the brake
mechanism, a suction pipe connecting said
suction passage with the actuator cylinder
on one side of the piston therein, reversin
valve mechanism in the piston, constructe
to provide a restricted communicating pas-
sage between the portions of the cylinder on
opposite sides of the piston when the valve
mechanism is in neutral position, means for
supplying higher pressure fluid to the valve
mechanism, said valve mechanism being
constructed to disconnect the portions of
the. cylinder on opposite sides of the piston
and admit higher pressure fluid to the cyl-
inder in rear of the piston, to effect a power
stroke of the piston to apply the brake
mechanism, and means for holding the valve
mechanism in neutral position when the ac-
tuator piston is in the normal or off posi-
tion.

25. In an automotive vehicle provided
with an internal combustion engine having
a suction passage between the throttle valve
and the cylinder of the engine, and brake
mechanism for the vehicle, of a power ac-
tuator comprising a cylinder closed at both
ends, a single acting piston in the cylinder,
connections from said piston to the brake

1,688,117
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mechanism, a suction pipe connecting said
suction passage with the actuator cylinder
on one side of the piston therein, reversin
valve mechanism in the piston constructergl
to provide a restricted communicating pas-
sage between the portions of the cylinder
on opposite sides of the piston when the
valve mechanism is in neutral position,
means for supplying higher pressure fluid
to the valve mechanism, said valve mecha-
nism being constructed to disconnect. the
portions of the cylinder on o;})lposite sides
of the piston and admit higher pressure
fluid to the cylinder in rear of the piston,
to effect a power stroke of the piston to
apply the brake mechanism, means for hold-
ing the valve mechanism in neutral posi-
tion when the actuator piston is in the nor-
mal or off position, an operator operated
part connected with the valve mechanism,
and connections from the operator operated
part to the actuator piston, providing means
for permitting sufficient lost motion to in-
sure the operation of the valve mechanism.
In testimony whereof we affix our signa-

tures.
CALEB S. BRAGG.
VICTOR W. KLIESRATH.

DISCLAIMER

1,583,117.—Caleb S.

ton, N. Y. Powrr AcTuaToR.

filed March 10, 1934, by the assignee, Bragg-Kliesrat

Bragg, Palm Beach, Fla, and Victor W. Klicsrath,

Port Waghing-
4, 1926. Disclaimer

Patent dated Ma{ 4
orporation.

_Hereby disclaims from the scope of each of claims 6, 11 and 14, any device for
applying the brakes of automotive vehicles coming within the language of said claim,

unless said device is so combined with the throttle controlled

passage of an internal combustion e

portions of the suction

ngine for propelling the vehicle that air exhausted

in the operation of the power ap(flymg means of said device is delivered into said

throttle controlled portions of sz

suction passage, and unless said

device is.capable

of operation at any time when the engine is running and is declutched and the throttle

valve thereof is in a parti

. [Official Gazette March £7, 1984.)

y closed or in the idling position.:
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DISCLAIMER

1,583,117.—Caléb S. Bragg, Palm Beach, Fla, and Victor W. Kliesrath, Port Washing-
‘ ton, N. Y. Power ActruaTor. Patent dated May 4, 1926, Disclaimer
filed March 10, 1934, by the assignee, Bragg-Kliesrath Corporation.

" Hereby disclaims from the scope of each of ¢laims 6, 11 and 14, any devics for
applying the brakes of automotive vehicles coming within the language of said claim,
unless said device is so combined with the throttle controlled portions of the suction
passage of an internal combustion engine for propelling the vehicle that air exhausted
in the operation of the power applying means of said device is delivered into said
throttle controlled portions of ss (f suction passage, and unless.said device is.capable
of operation at any time when the engine 1s running and is declutched and the throttle
valve thereof is in a partially closed or in the idling position.-

[Official Gazete March 27, 1984.]



